Abstract -Steel is one of the fibers used in fiber reinforced concrete technology. Steel fibers in concrete help to improve flexural strength and crack resistance. Today, there are critical shortages of natural resources. In this research, waste concrete is being used to produce recycled aggregate. The Recycled Coarse Aggregate (RCA) is partially replaced with the natural coarse aggregate (NCA) in concrete to analyze the mechanical properties of steel fiber reinforced concrete (SFRC). Several tests were conducted, such as compression and flexural tests. Five batches (A, B, C, D and E) of concrete cube and prism samples with different proportions of RCA (0%, 25%, 50%, 75% & 100%) and 1.5% volume fraction of steel fiber were tested, together with one control sample which used 100% NCA and 0% volume fraction of steel fiber. As a result, the control sample achieved 27.32 MPa in compression strength and 0.90 MPa for flexural strength while batch A managed to achieve 48.60 MPa and 1.10 MPa respectively. The cube and prism samples of all batches (A, B, C, D, E) showed decreasing compressive and flexural strength with increasing proportion of RCA in the concrete. Four samples fully achieved more than 20 MPa of compression strength and optimum flexural strength.
INTRODUCTION
Concrete with aggregate from recycled materials, which enables saving sources of natural aggregate, is considered to have generally worse mechanical properties than common concrete. But the idea to add steel fibers to a concrete mixture with recycled aggregate may change material properties of such concrete, improve behaviour and bring about new types of applications. Steel fiber reinforced concrete with recycled coarse aggregate can be considered as optimal structural concrete for various applications [1] . Even though it is established that SFRC is superior to ordinary concrete in many applications, very little research has been carried out on utilizing recycled aggregates in the production of SFRC. Many waste materials have been proven to be successfully utilized in the manufacturing of normal concrete [2] . However, there are only a few attempts to utilize recycled aggregates in the production of SFRC due to the original defects of recycled aggregates. Nevertheless, the utilization of recycled aggregates for SFRC is still necessary, as SFRC is widely used nowadays.
MATERIALS AND METHODS
Concrete contains cement, water, fine aggregate, coarse aggregate (recycled and natural) with the control concrete; 0% (Batch A), 25% (Batch B), 50% (Batch C), 75% (Batch D) and 100% (Batch E) of the naturally coarse aggregate is replaced with the recycled coarse aggregates (RCA). Three cube and prism samples per batch were cast in 100 x 100 x 100 mm and 100 x 100 x 500 mm molds respectively. A 1:2:4 concrete mix with the proportion replacement of coarse aggregate with w/c ratio of 0.50 and addition of 1.5% volume fraction of steel fiber was also added to each sample. After about 24 hours the specimens were de-molded and water curing continued till the respective specimens were tested after 7, 14 and 28 days for compressive strength, and after 7 and 28 days for flexural strength.
RESULTS AND DISCUSSION
Compression Test Table 1 and Figure 1 shows the relationship of compressive strength between normal concrete and the steel fiber reinforced concrete which contains 1.5% volume fraction of steel fibers. The idea of adding steel fiber in the normal concrete is acceptable as the compression strength of SFRC is higher than normal concrete after the samples are tested after curing periods of 7, 14, and 28 days. At 7 days, the compression strength of normal concrete is 23MPa and 39 MPa for SFRC, at 14 days it is 24 MPa for normal concrete and 41MPa for SFRC, and after 28 days it is 27 MPa for normal concrete and 48MPa for SFRC. Results show the compression strength of concrete increases nearly 80% when adding 1.5% volume fraction of steel fibers to the concrete. Table 2 and Figure 3 shows the relationship of flexural strength between normal concrete and the steel fiber reinforced concrete which contains 1.5% volume fraction of steel fibers. The idea of adding steel fiber to normal concrete is acceptable as the flexural strength of SFRC is higher than normal concrete after the samples were tested after 7 and 28 days. After 7 days of curing, the flexural strength of normal concrete is 0.6 MPa and 0.9 MPa for SFRC. After 28 days curing time, it is 0.9 MPa for normal concrete and 1.1 MPa for SFRC. Flexural strength of concrete is increased nearly 20% by adding a 1.5% volume fraction of steel fibers in the concrete after curing for 28 days. Curing Period (days) Figure 3 Relationship between flexural strength of normal concrete and1.5% volume fraction of steel fiber reinforced concrete. a) The compression and flexural strength of a steel fiber reinforced concrete which contains 1.5% volume fractions of steel fibre is higher than a normal concrete.
b) Increasing RCA replacement in the concrete mixtures caused the compressive strength of SFRC concretes to decrease.
c) Increasing RCA replacement in the concrete mixtures caused the flexural strength of SFRC concretes to decrease.
